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(54) DATA PROCESSOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce deterioration in the processing 
performance of the data processor due to use of part of a main storage 
as a display frame buffer. 

SOLUTION: When a request to access a memory 200 is made from a 
CPU bus 310, a memory controller 400 holds it temporarily, requests a 
display controller 560 to stop accessing the memory 200 in execution, 
holds data corresponding to access which is already done when the data 
is transferred from the memory 200, and transfers the access request 
from the CPU bus 310 which is held in the memory 200. When the 
access from the CPU bus 310 is completed, the display controller 560 is 
made to restart the stopped access and the held data is passed. 
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1^*:^] CPU^3 10^*!)2 0 0ro7^ 
— B., iHWU 3^=" > h a— 7 5 6 0 (CUf?^ 

0 * »P>fB^ $ ttfcT ir * »c*H-5x— * *5|£^^ ft 
-5 <t cn^ffiRfU ^*!)200 ICiS^FLTtCPU^^ 3 
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i ] cpu t , ^aEti^e t , mmw~<v&^ 
^mm\zmK^tc?t*rV'<xt, cpuicig^Lfccpu 

«tU CPUC75 jEfStg^e— «^ ^& y T ^ ir ^ is—fr^X 
<DCPV<><* bt^rV "f SH&tfTl/ \ Sc^J 10 

— Tj/uv^x £ ^ y ^^r B 1f'fc(t 5 «8£fT 5 ^ * y = 

y raco^ * y r 9 ± * is— 9- ^<D^mz.wt lt 

CPU^tfX^u— :7V Hc«to-C«flRB$ix5**affit 

w&zasaBsar^)** v T9^^<Dm&> i mk£frz> 

tH LTSc^BS^^I-SS^x— * trte^rT 5 7 u— 

£t5t§^fii-^Lfc^y^^ CPUdgSISSUfcCPU 30 

IBcU CPU-'^t^^-yy^^^j3H-5CPUW3aEt^g 
— <757<^eyT^-ir^.~>-^^^.co c t 3 iffiSr ; ffV\ n— 

-^^^yr^-fc^v^-^v^^cpiiKSrffp^^y =v 
lWffiS^jfflasitto.?* * y r^-fe^->-<7->-^co^^ y 

^-fe^. <7->-^d5ifriECPU^^±Tf^&Lfc^g-(^, 40 
tr^*<Dmr*'m&& J £, CPUO^IEl^gB^^^y 

U ^*yT^-fe^v^-5rV^*HfT<^SP^2:l?fT$ 

ABE* * y = X h R— gfflS$5^jng£Sf ^£9518 

i^Mw«iiJ{W»5^£SEtg^fi^)^^y 50 
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r^ir^^-^r^lC*fL-C£iatSIB*^«tll5^^-y 
^^»caj73^tu5x-^^^rr^<5/7r^^y b. 

OmUZr— 9*wiSe.v— TJ/u^fctf- LTfiufSg^] 



mrlE^^y nyhn- 7fis MfE^y^lc^lSLfc 

wris^^i^^^ * y */^^k*hi5"b ?r 

K SrEMff S-' < '777^^yt> CPUGD^iBtisBiB 

^Bo5£iEisiiiB^^*y T9-**i*-n'*oy&n 
nm&fmtz.itcitzvT. m&> < v y 7 ^ * y l 

fcn^T KU^*^*y^^^UTmrlE£l5<i^Blc 
[M*il5] CPUir, £IEfS£iB<^ *^B^*^ 

£J5ES@fiK»ig8H»U^*y^^i, CPUt^^LfcCPU 

ttu cpu/^i:^^-y/^ra»-33ft5cpuo£isft^fi 

hn-7?rli, 

/^Notiti;, Hfnacpuco£i5ig^fi--c^^yr 

-fe ^ Jr V^dSSfrlECPU^ <X±XfMh Ltd§&\' , 

*ffiE^$ij^B(o£i5t^B^^ *y7m->- 

tr>-*<Dm=TZW±^ CPUW^EfgSB-^^^y 
fico£IEfi^B-^)^ * y 7^t^->-^y^^!?)i i 

mm. 

6 ] turns. 2 sfctt 5 m&0yT—9wm£mx* 
tfrlE^^-y =>vhn— 7fa> 

ififflt, MiE*7j^WB(cr^-fe^^ff^r^tT,5)3a5 

SWaCPU/^±«3, CPU W£IEf.tSB^co ^ ^E- y T ^-fr^ 
-JrV^^-f . CPU/5iT^ -lr^ Li 0 t-T53ElEig 

tbfcCPU(CT^-fe^fFpI$ixS£IElttlBWT KUX 
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<PU^<xiiCOCPU(75^BtS^S^>^^-yT^ir^v— <7" 20 
>^#±ia«SB?>il>rfE7' KU^f5K^S^^S^c 

r K^taascr-— ^$r#tiitf^^y -y—^xx-h 

©ic^^ttfcT Ku^taiB^^x— ^^m^m-r^^r 
— * *aa» Lit ssax&mfOT k u-xjaaa » ibx-* & 
^tijufcx-^ic^T, m^-^^msmyt^x 

awiEitis^cD^aa-efci?, 40 

Oh, 2 OCDf-'—f £|g 1 (Dv-'—^s W, 2 (Df—V b L 

-ca»*U ii<ifE3Rhco:r-*£, W,ioyf-^t. m 

[19*119] CPU<D3^\gm&<DT?-b:*ZmmrZ>* 
=e V =1 >- h n — 7 IC^ j/ 7°T-foo T, 
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^tElt^Bl-^Lfc^y^i:, CPUlcgMLfcCPU 
HSU cpuco£ieiigy£B~eo;< ^-VT ?±Xi^-tr >^ 
ffl^B<7>£15tgi£B— CO^ ^ y T * ir ^ >*<D ti 

iECPUco^Ef^B'-co^* V T try ^frffi 
fc, «^«BcOiaElS§SB^co^ * U T ? -tr 

[is*isi 0] (Puo^aEasaior^-fe^srsim-s 
M&mm^tmvt^^v ;<*b, cpu^^l/ccpu 

^^i:, ^*$iJ^B^BlcgSggl,fcD-^/w^{c^ 
^ U CPU<75iJEfS^B--co^ -t^>->7- v^. 
cocPU^^ir^^E-y^^x^iciott^^^frVx *^f&J 
fSgfico^gEig^B--coy ^ y Ti>-fe^ •>- ^ v^.coo 
— jj/w<* b ^ y ;<*mz&tf%*m$:lrTo * y =1 

SJrlB«^J^Boo^*yT^ir^->-^v^co^*y 
^<x-^>4"ili4 , (^ BfriBCPUwiiEl^B^o^^y/' 

«wafts^jfflaaiw±a5Maat'^>^ * y r 9 ± * >- 

tryx<Dmft&i$lk£*t, CPU&03SEttgB-^0^^y 

Bc0^85t«gfi^>^ * y T ^ ir ^ i^—tr Srjt&fc*^ 
bUtr^t'SIKWSMtS r £ £#® b-t^f~9 

[ft*rl 1 1 ] Sfl#S 9 1 0|E«c60^^ y => V h 
c — 9 VZf- y TX'hi X. 

BfrfECPUCOZl^-^ y ->a^^!J L-X^^Z^bZ 

[0001] 

—J*/<y yy^^Vb L-X-. ffigttEm&fi 5>CPUCO^|E 
t&SlfiCO— Sfl£/B</ ^tiiSik* ■=& 'J *^(IWA; Unified 



5 

- Memory Architecture) SrfflV ^y— 9®m&BSzM U 
[00 0 2] 

^MffigroWi: LTIA. WKWU- 8 4 1 9 2-§^ 

[0003] * fc, mtitt^v tt&mm utfe&& 

y*—#j&mtim<n8ffi{ b LTtt. 7 u— Ay * y oftk 
^77-f y9^Vm&fto U-Wy V^ci-tr yir 
[0004] 20 

rax cpuoatiEig^e— <d79±xak g^vfo 

teZ><DfrZftlhiXt&m-ZZ.hfrX-%ti:\i\ rcDfc 30 

[ooo5] zzx. *mwi% vtt&n 

[0006] 

fiassfcwtj \^xi%^mz3&Ftz>&7FT-f> zfam- 40 

j^Lfc^^y^^t. CPWC^bfcCPUV^ StTrtffiJ 
««aiaS»cS8KLfcD-*/u-'^l^8SU CPUO£ 
IBt^B-^y •=£• y 7 9 ± X is—tr is*. <7XPuV <*b* 

* y y <xffl\z$ui- 5* m&ft ?^^y3yhn-75rl 
mriS^-^y avhn- ^fi, cpu^^^y^*. 
F^y^y Z^ir^.v— ^v^cocfiffiSrD— #/w<xb 50 
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y * y / Wflco^ * y r ^-t?* y >^.<D^m\z.wt 

LT^rl/\ CPU/ ^00^/1^-7° j/ H'i:oT«S£;iX<5 

^*i«e<75±i5te^®^oy ^ y r * -fe*<a#aassfe 

[0 0 0 7] iKOJ; 5 *flWtf-«tn*i CPuXxi;** 
y x <*m<7>J ^VT9 ± x v— <r vxeD^MSr d — tj/v- 

KfiJfcLTfT? £ ifc. «fc 9CPUeD±EliSSW>7'^-fc;* 

5 > ^»Jffl3IIBc J; 53^SSP»*< tftaixS £ <t Sr 
[0 0 0 8] *fc, JbfeS6»cC0fcfe(^ 2»^SWtt, 

Lx^mm.i^^r^^Tj^—f z&mt&y 

y^^ir, CPU(c^UjtCPU^<xi:. ^^J^ttSSB 
xF^fcjott^cpuw^iEl^B— <n>*=z y r^-trx-^- 

tt S^^WBco^lEt^B^y * y r 9 -fe ^ 
^yavhn— StUS^^J^B^^-yT^ir 

X->— <7-vx<7)y^-y/^-^o«t>^i^ gfitecpu<D± 
lEi^B^y *y7m >— <t- ^ ^^opu/ <^ 

^^imm(D^mw^^^vT9±^>-^r> 

[0009] rcoi 5 ^^citui, cpuwaaeigi^ 
*%m££"&Z>Zt\C£<9. c?u<D^gzmm~#>T9 

9±x&iffi&mkrzz.b\££. ffi&zfmi,it&fM. 
frh?m&it&zbfcx2z><Dx\ %7r&mmm<7>3aE. 
\m&m:^79±x®m<D£itzm£tz>z b&x*% 

'bo 

[00 10] 
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[ooii] ft**, 7frp7 t --?wm&m.&, s<—v-r>v 

[0 0 12] Sl©StSB»»k<JV^T«im-5. 

[0013] mm^, *mi&m^m&7 ! —9V38&m. 

[0 0 14] @ 1 iCfct, v-C, 10 0I4CPU, 15 014 

CRT, 200i±^^ey, 400f4y^-y ayfo- 

7, 5 0 0(iCPU^V^7m— *|eBfg x 5 10«rtgl5 
^^^S^ffiMISS. 5 2 Ote^IMV^i— ^EBS, 5 10 
5 0(iDAC, 5 6OllS^ayh0-7, 5 7 0liU 

8 0 0ii§Rf/ i !j'7r 1 looifi'^yyy^ io 

0 2 li-yXTA/^, 10 0 2 (41/0, lO04^- 
Kt-V ^ K7-f7\ 10 0 5 (4CD-R0M Kt^T*, 1 0 
0 6f4=*— tf— K^!7^A73^yV-> h-^a-f^ 

[0015] CPU/U3 10> ^^-!)/U3 5 0, 1*1 
glV* 5 3 0, ->^r^^ 10 0 21% ■ZjfrtftVT K 
u^/^tx— ■?;<x.frhWf&&1riX\/^ 0 ^ 20 
y 2 0 0<O|H(g?grafi, CPU 1 0 OriW^i^fcfelC 
£#S7*d ^7 -A, 7 s — ^ *CD-ROM K5^10 0 5^ 
✓n— KtV** K7-f7 i 10 0 4A^/^!J j/v^l 0 
0 lSr^LTa— KLfcl CPU 1 0 O^f^^Ki: 
UTffli/^fc?)i-5ffiBBgB^fc5^aE»gB2 1 0 <h, C 
RT 1 5 0l^^5**7^^*IE»f-5E(SBSffl-e 
fe57U-iV^7/2 2 OlC^J^itTV^o 

[0 0 16] r.»J;5^tft^t-*3V N T, CPU10 0 

(4, ±teiKgP2 1 OtcT^ir^L&^ibx— ztm&x 
jjm& 10 0 6 A^COA^^^-^V vfcflSibSlfr U CR 30 
Tl 5 0 IC^^i-S^W"— ^$71^- A/^77 2 2 
0tC|E«i-5 o *7c, l/y^!)y/7"Dt^1l-5 7 0 
1>, £!Eltg|52 1 0JCffiil$tV7t^^-t7 J — 

{cT^-fexL^^uv^y -sy®m&?ft\ crti 5 

OtC^i-S^X— 2 2 OKIE 
t§i-3o 7 u— -> 7r220 tciag^tufc^r— 

^(4, S^ayhc- 75 6Oi-Sc^tiJ$tLCRT150(C* 

[0 0 17] £AT, *i^x-^^MttcOfW^«S 
(CO^T^1-5o 40 

[0 0 18] t£&gkT<r>Vifflxi% cpuv<x3 1 0(4 

/<^i|i§3 2bi t, MSt3 3MHz, ^^y/<7,3 5 
0(t/<^3 2 b i t, JH«6 eMHzT'iitfN-St 
rot LTtft^i-5„ 
[0019] (1) *iV^-y/^3 5 0WtWi 

^^•yr^-fe^^HfTLxv^v^^ic, cpuioo 

#£SE«2 1 0^Ti5"ir^-r?)»^rott# 

£C0#£\ CPU1 0 0roF*3jgt^r J PS'V'3.^^-yc0^rA' 

•7->a5x^t-CPU 1 0 0^?>SI5tS2 lO^Oi 

*ajua«i6fSRc>ii:ai:, cpui ooBStwai*** 50 
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CPU/<X3 1 0lCthS73i--5 o ^!/3XFd-740 
0 (4, CPU^3 10 A»fcHKWH U&ft£BKto&3K 
CPU-Y y#7i- ^Ih1S5 OO^HS LT^*y^^ 
* 7^— >qiI8g 5 2 0 fd|5^rSo 

[0020] ^*M^7i- ^IhIBS5 2 014, ^ 
y /^»Jffl(HBS7 O 07l^liJ73$^^m-§-7 5 0*5 

" 1 " lct£Zi£X'C P U 1 0 0 /S^cO^tH 
swarfs. — 7j, CPU/^3 1 OKffiTJ^ftfcSK* 
ttj Ug#(4, C P U' <*fWWf3 3 2 O i: L"0« * y 
^fflfflsBS 7 0 0 {" <fc> A73 £*x5„ ^ * y '<*IMfflHBS 
7 0 0(4, CPU/<X«I^3 2Qtt?Jl&fr*>b® 
&{f-5§-7 5 0£ "1" KLTttttU ^^9^350 
?rC PU 1 0 0(7)7^ tXffll^xS <t * 
fc, ^*y^»JfflEBS7 0 0ttJ^^WfflEK5 1 
0(CCPU^XT^-tr;*:ft3W§-7 2 0£ "1" (CUT 

ttjTJU cpui o o©r^-fe^3S^Ti-5*-ei*rt^< 

[002 1] ^*y>fy^7i- ^@Sg5 2 0li, 
ff-^-7 5 0^ "1" (Cft-S^— B«fifUV*CPUl 

0 0 7><b<D8feWij US**^ * y 3 5 0 SrS* LT 
^*y 2 0 0»dtb73i-5„ ^^ey 2 0 0P v 3CO^Etg2 1 

oa^Kai-ST*— ^assiswasixsi. ^y'<*3 

5 0, ^!)-fy^7i- ^.|EiSS5 2 0SrS*bXCP 

u^y^7i- ^iifi&sooHS&^So cpu-fy 

i77;n— ;*.[5]Sg5 0 0(4CPU^;*.3 1 OfClWBWLT, 
Sc^-ttJ^tufcT 2 — ^?rCPU^^3 1 OSriiL-CCPU 

1 ooicmtrfZo 

[0 0 2 2] CPUI 0 0C>^|Eti2 1 0~^>K^tHb 
T t-t^WTik* * y ^«?IHSg 7 0 011 CP U/< 
X7^t7>Sfi(af7 2 OS: "0" Cl, ^{a-^-7 5 0 
% "O" (CLT, F^aV^5 3 0*^CO^^-y/^3 5 
0 ^DT 9 ± X £ff pji" 5„ 

[0 0 2 3] CPUI 0 0)&»ibSE«2 1 0-^>»^jA 
^7*-feXJi«SS£Uh»£-t>, IBtBH^ CPUIOO 
(4, f^7-^*CPU^U3 1 

O icmjj-fZo ^^-y3yhn-74 0 0lt CPU^ 
X31 0Zlftl,Xm%&^#tW%&fr7-—?$:W&>~ 

cpu-fy^7x- ^.[Hig|5 0 0^SSLT7i^e 
y-Yv^^^— ^ieisS5 2 0(c|s^i-^ o ^^y-rv^ 
7^-^msg5 20(4, ^■=ey/^»jwiHBS7 0 03&»e> 

ffl73SH5»f^-7 5 07)5 "i" lc&3£-t-CPUl 

0 o*^ro*#ix^*t*t:iz^x-^^-fl#t*i^r 

5c — Tj, CPU/U3 lOldttJ^^^fcS^^S* 
(4, C P UA^Hif3 20i LT^< y ^^MfflU 
S§7 0 0lCtA7j$^o ^^E-y^MfflEBS? 0 0 
{4, CPU^JI?]Wft-9-3 2 0aS7v*Six5i:«J»m^- 
7 5 0* "1" fCLTttJTJU >*y/<^3 50ftCP 
u l oocoT^-fe^ffl^xSi^^i-^o *fc, y^e 

y / <^MfliE]ss 700 i-&M'<xmm& 5 1 0 ice p 

U-'^T'^-fe^WSWf^-? 2 0* "1" KlLTttWlU 



(6) 

9 

[0024] ^^■y-i'^7ai-^iiisg5 2o^ mk 

(t#7 5 0^ "1" lc&©<t— ^B*LtV*CPUl 

3 5o^s*br^*y 2oo»cta*i-5. sfc, cp 

U 1 0 0£O^|Eig2 1 0— CD^i^T^-fc^T^ 
*rV'<Xftfflm&7 OOfi, CPU^7.7^t^S 
■§•7 2 0 5: "0" «Sftft^-7 505: "0" tcLT, 
F*3§1W*5 3 0j5><bcD^y^*3 5 0— ^T^ir^.* 10 

[0025] (2) ^D/^SSOWWi^ 

6 OSfclil/^!) Vi/7°c7-fe->-y-5 7 0 
A57W-^2/77 2 2 o^r^-ir^i-5«^-coKrf^ 

^^y(-D-7 5 6 Ot^yi — A^y7 7 
2 2 0— T^-ir^. (S^ffiLW^.) -f-SiCtt, S-frtaJ 
^^88»IhBS5 1 O^rm^rr e qA^r "1" fdLTttj 
tiU T?±XW*!&W&tZ a fW^ff3fflIIS§5 1 20 
Ofl, CPU/^T^-fe^.^rfs-^-7 2 0*5 "0" t?fc 

iUf a c kA* "1" I" US*a V h n— 7 5 6 Old 
T^-fe^ifpri-So S*3VhD-7 5 6 0ttack 

saswb LStf&atfrt-s. w§ 7 5 o »c p u 1 

oowr^-fe-x^v^^-tt "0" tCTfeoTv^fcfes 

U5 3 0 ~iti73 * ftfcBBfcffl L®#fi;< * y -f V 
^7i- X[hISS5 2 0, **:V'<X3 bOZtmi-X* 
*r>J 2 OOtCttJTJ^HS,, 30 
[0 0 2 6] ^^ey 2 0 OF'gcOT'U — A/<y772 20 

0, ^*^y^7i- ^IUSS5 2 0, 1^^5 3 0 
^li Ltt*3y 5 6 0-^|5S$^ o 

ayho-7 5 6 0\-ZT?-t*%:WT1rZ>k r e qA§ 
"0" fCbTT^-fe^TSrrt^^M?lHBS5 1 0(c 
il*DU rtffl^*WP¥lEB&5 1 Otta c kA* "0" (C 

[0 0 2 7] g^3Vha-75 6 0i571/-V^7 
7 2 2 Oti^hWrt&Vtz.T 1 —*^ DAC 5 5 0*i&i£) 40 
LTCRT 1 5 0lCdi^l$iX-5, 

[0 0 2 8] i^yyyy^7*Dt^t5 7 0^ 

"b^^e-y 2 0 0^7*ir*tf«^L/^#iZ£M&PJ 
g£W±J U^fD^ySJiSc^ V h d— 7 5 6 
OirlRlCT'feSo 

[0 0 2 9]-*, l^V^y 70AM 

^y 2 o o^z&frT ?-tx&-rzm&&s rtsw* 

Mffl§n&5 1 0-r eqBi "1" iZLXtWlU 
'<*m&BB&5 1 Otfa ckBS: "1" lc-f5<0^#o 
TlW<X5 3 0lCS#ii^.3^>- K @£i2^T 50 
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— ^^tB^i-S. ^ff§-7 5 OttCPU 1 0 0<D7? 
-feX7jS&</ "0" JCfcoTV 
3 0 — Utf} £ ^ ^U-{y^7i-7 
EJSS5 20, ^^ey/^3 5 0 5rS*LT^^-y 2 00 

icttJTjStt?.,, u-yyy ^^D-fejy^s 7 o&r?± 

^.^Ti-Si: r e qB* "0" l:UT7^t^7^ 
(*3g|W*f3f?lHl8§5 1 0(CJi*pU F^9V^M?lHliS5 

1 Ofia c kB* "0" IC-TSc 

[00 30] rtgP/^M?lHlSg5 1 0(i, ack 

A, a c k BW^X yy^!l y^7"nt 7^5 7 O t 
g*=y|-D-7 5 6 0(D|*lSW*5 3 OcTXT^-fe^tf) 

[0031] (3) ^*y/^*3 5 0/$SCPUl 0 0^ 

Z.<DWf&V±. CPU^^T^-fe^^Wf-i-7 2 0^ 
"1" ttotfe!), CPU^T^ir^WSMf-§-7 2 
0*5 «o" £&5$Tf»!ffi'<* 5 3 O^bCOT^-fe^tt 

[0032] (4) y^ey^<^3 5 0^av<^5 3 0 

i^©7^t^nm i i:c pu l o ofrb<r>T?±x.m 

Z.ZXte**rV ^*3 5 Oisyy^y v^o-fe 3/^5 
7 oco^y 2 0 O^Z^-tr^^t^lc, CPU 100 

[00 3 3] S"f, Uy^!)y^/D-Iryt5 7 0fl5iu 
^•ffibZ^-fe^llft'^lCCPU 1 0 Ofrb<DT?±*m 
# (SMI UW*^fc(4*^jA^*) tftooHMfeom 
m-ov^Tgiiqi--5o CPU10 0^7mi*!iS 
tB;ti£*v5i:, CPU^^Ma§3 2oaM*y/^ 

Mauss 700 ica^i ^ * y ; ^^jpmss 7 0 
o xix Wifi Lfc * * y 3 5 0 -hm^Wfrfc* * y 
T?±x&mni'X\t^\ l ^k£<nmt?tmt*'>( 

Xm&m*5-7 5 0* "1" (CLTCPUl 0 0J&»kW 
^-fe^SrH^^^SjiS, SffilltT^cOUV'^'y V^7°a 
•fe.yy-5 7 0<O7'^-feX5^5^m§-7 5 0^ "1" 

lc^5*-C*fa^TL^v>»^lc:{i^ff-§-7 5 0* 
"1" (C-r-5^l^35:oT^JLhm-§7 3 0* "1" }c 

y ^y7v-k yy-5 7 Oicma-t^ 
[00 3 4] rrX\ W&ttiiLTf-txXte. m^iHL 
S^CSEtLT^WllbT*— f&miXt^V 2 0 0*^ 
te^^^T<5it«>. f?lhm-§7 3 0* "1" [CLfcm 

tffitm^-7 3oa« "o" (^fci/y^yy/7°niry 

t57 0*^th>3 ^HfcS^tU Lg^lC^H-^K^ttJ U 

x— #ifi*=t}) 2oo^"b^ j ey^^3 5o, ^^-y-< 

V* 7 rc— ^iHlSg 5 2 0 LT^$ ft,X < Z>„ * 

fc, ^ihm-§7 3o*5 "i» ic*ofe«Hc -tnewinc 
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- * * V 2 0 0 \C?gn£ fttzWifrtti LmXlZtt LT|5&$ 

axsg&wa vt-*—$> ff>mt, m^taLm^^^v 2 0 

O \Z$ffi£}vft#'{ 5 l/?b C P U 1 0 Ofrb<?>T?± 

^JWh1K7 0 OliCPU^x$iJMIf3 2 0 <tf*lg|W 
*»]»»•§■ 5 4 OfclKS^T, f*lh{t#7 3 Oi« "1" 

^"Cp u s hff ttti&rtS. -tUT, ^^77 8 
O OT?f±» p u s hff#fC*<5^T<eaS$iVC< -SSn^ 
ffiL-x-^^«m-5c ft&s 8 0 Ofd 10 

[0035] ^^<3/7r 8 0 0tr^*y 200 

nKS7oof±, m7$><vT?±x&q>mu ^^y2o 

o y ^-v^5fc«><^Jp{f ^F^^Jjfffa 

#54 otvxi*m'<x5 3o s ^y-r^T^— 

[HISS5 20, 7<^-y^^3 5 OSrgiLT^^-!) 2 0 0 
ff-§-7 5 0£ "1" ICLT, CPU1 0 0<DT?±^& 20 

Hfir$-fr5. cpuiooro7^^f#, 

*&mm&7 0 0{493&<f-§-7 5 0£ "0" tCbTrt^ 
n^yyrBoo\wmt^r7 5 0#S "l" "0" Id 

TfeofcS&^tH L®*§rrtav^^ 5 3 0 icHtfrt-So ^ 
*y^x*JWg|g7 0 0tt(»ifcf9#7 3OSr "0" {^-f 
SOtd&iEoT, f?ihm#7 3 0as "1" Cftofcil: 

2 0 0A>?)Sc^ttl^t^P^S'77 8 0 01^ 30 
ft Lfcx— ^SrrtgiV^ 5 3 0 icffi^rTSfc&tc, p o 
pfff-§-«rtttfrt"5. »My<y7T 8 0 Oflp o p{f#K 
HWibT, {^bTfcofcf^fflbx-*£ttttrrS» 

[0 0 3 6] CcD^-C'^^y^^MfflHffiS? 0 0f4f?!h 
m-§-7 3 0$r "0" P^!l^7n-fe?t 
5 7 Ofi^WLTV^fcT^-tr^^i^TrSo 

[0 0 3 7] iy,±OiM^tt, 3c^=<>"hci— ^5 6 0/4^ 
b<OJ*:})T?±X<Dm?rWz.CPUl oo©7m 
bfd&£ 1> Wt'fc £ 0 

[0038] Uy^D V^D-fey-y-5 70CD$ 40 

H#(C^^y 2 0 0(Ci£"b;h,Sit#>, «SWHL7^-fe;*B* 
<D£ 0 lC»ifcfg#7 3 0/5* "1" T*s tjO^ff #7 5 0/45 
"0" T*fo5PBl(-7<^ey 2 0 0 tF*^^ 5 3 OCCfrBT' 

77 8 0 OKfcfcSti&^a^y K-kS^ii^T KW*<£> 

fcS^fcism^BS&h,*. 50 
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[0 0 3 9] £LbD«fc p^SW(-<toT, CPU 100 
ri^K— ^BSffiTv* y 2 0 0 \CT? £ £ * 

ffiSETNra. GL+^s^TSOOlCT^-fe*** 
bfc i: t r. £ T\ «BPStc*« Lfc 

[0 0 4 0] £1T\ _B£ l,ttghft$:mi-fZ> **rV=tis 
ho-7400 <^@-§pcoi«aicov ^Ttfc^i-s, 

[0 0 4 1] fcfc'U -t^TTIi, ^*!)©77t^>- 

[0042] -r&a?*>, Sc^tU Uread) T 

^(^—x Srg^T^-fe^jR (Actively- K) 

^ •=£• y <7>rowT K ir^lc^ * y lc-^;t, K^ttl 
LRAS-CAS U-T x >->-y--f ^ /U^HJ--^ ? /L-SrfcH-fcm^ 
#-y-^^/W-dlH^^-t±JL=^V Kread3^>- Kt gift 

-< ^^-c^r^ir^i^-jrv^rofefetciT'y ^-y— 

=>-vVK^i5„ gfcWH LRAS-CAS Kfy 

->{4, Active3-v>-Ki:rowT Kl^£-5-;tfct&lC, S 
^JOcOread 3?yKi columnT K X 5 ^ £ /4*"C# 
5 <t 5 lc&5£-ecWM ^/HRS*U LCAS u 

'I'xV'v'firead^^'i/ Kt columnT Kl^^-^r-^-X-T/i^b 
^columnT K^Of- ^tfv^y 2 0 0^ttJ7:$ 

tt5 ^X'co-y-^ ^ /hks* u 7° y ^ —v> w x 

tBb=i-v>" K^tfActive3^VK^x5^<k2)5T'# 
[0 0 4 3] S^i^(write)T^-fe:^cO#^- 
^C(/<— X hft) ^tfT^-fexM*(Active3^ V K) 

^ras-cas u-< ^ y-w ^ /L^y-^r ^ /^fcitfc^o 

#1M ^/W-CHiifkS^iiZ^-^^'V K(write=»-^V K) i: 
gftt-r^f-— ^OcolumnT Y^kf— ?&m&f\ZM- 

S-CASW^Wfi, Active^^VKtrowT KWXgr-^- 
Xit^lC, ft^c7>vr i teavyKi: columnT K^lr4 

St%3Z^CAS Wryyiiwritea-^y Kt columnT H'U 
^5r-^XT*^^^colunsiT K^©r- 

•ccD-y-'f ^ /MSk(ii»tt o ) Sr^ u 7° y ^-r — w x 
y-x>{4, Y*ttXi>*h* Kv> 

Sti^^^y KSr^tfActive^^X K«r#x.SCl b& 

[0044] fcfc'bs mrSBbfcot 5 (c##iZ^a$cocAS 
W^Vv'f4ii^#&-Brr, RAS-CAS Kf y v-f4gt^ 



(8) 

13 

RAS-CAS W 7- >"> bKMt L/i^-I^Wti LStiZ^- 
f-^a LfcAS-CAS W x > "XOfttS:* U PKCASW 
rV-> £lE4&Lfc^iSc34iS U3=<7XAS W y- >~>£ 

[0045] *"f, m2(rCPU^V^7ai— ^HISS5 
0 0c0^?r^frr o 

[0 0 4 6] El2{C*iV>-C, 2 100l-m&tiils<y7 
[0 0 4 7] CPU^X3 1 0A^O7^t^I*l 

cpu^y^7i- ^msss oo£*/u— u -eco** 10 
**rV'fi/*y ^— 520 lais&^axSo — ^ 

^D-'US 5 O^CPU/^3 1 0f:iftei£$*v5K 
*tiJL.7*-*ttU RWUb<5'77 2 1 O 0-4tei&£ 
tbS. K^ttjb^f 7t 2 10 0->«#ii*JX^7*-^ 
ttCPU^3 1 OtfV^^n y^[cmm\^XCPU-'< 
^31 Ofcfflrt&h/S. 
[0 0 4 8] gW^ m3\C^^rV^>-^y^— *[§B&5 
2 O^fftS;^^,, 

[0 0 4 9] Emcfc^-C, 3 100tt7K^y7 
7> 3 2 0 0»ix— ^/^77t'fc5„ 20 

[0 0 5 0] CPU1 0 0;^b^K^LgjH# 5 fcofc 
tgr&ia^ CPU-O^y^— ^[HJES5 0 0^S*LT 
stS^axT^fcS^ffiLg^T HVX/<77 7 3 10 
OtcGM^tW tJU»m*7 5 0#i "1" loieofc*^ 5 

t. * C P IM 7 1— *IUSg 5 0 0 
[00 5 1] £fc s CPU1 OOt^*^^-®*^*. 
ofcit^Cfi, CPU-f 1/&~7zl — ^.[hB§ 5 0 0 £M£ 

■Ztv^tlT Kl/^y77 3 1 0 0tf-^77 3 
2 0 0tC{^f$tk «»fi#7 5 0a« "1" Kftofc* 

5 V^^*!J^3 5 0Ktti7j£*L5<, 
[00 5 2] 04 (C^^IJ/^fliifiWlHllS 7 0 0<O 

[0 0 5 3] EKtCtJ^-C, 4 100, 4 110tiT J = ! 
— ^ 4200(4CPU7^t7/<y77^ 4 2 1 Ote 
CPU^^fflT^-fexSI+SEISSx 4 2 2 OfirtSW^ 
T?-tX*>7^?^ 4 2 30»irtaV<^fflT^-fe^Sff 

4 30 0te^!h«@HlSg, 4 400WI^ 40 

^^auss, 4410 ttf*jtftyasn& 4420 lin^M 

[0 0 5 4] ^4 1 0 0ttCPU'<*i|iiMf-§-3 

2 05:f3-KU, CPU10 0j5^7^XS*J5 
feofctti: "1" ic/cC^CPU^^T^-tr^jRfa^- 
CPU1 OOA^CDT^ir^S^g^ajL/*^ 

[0 0 5 5] CPU7^t^<;/774 2 0 0|j; CP 
U'^T^Ir^^Rffi^gttTCPU^T^-fc:^ 50 
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«Wff7 2 04 "1" KlLTatfrrSo CPU^<X7^ 
t^^!l(|f7 2 0l4CPUl OO^ibOT^-fe^UfT 

"1" t««r$*u r?^mir'&\z><mk%%i 5 

0*5 "o" "0" (CM^tuSo CPU^^I7 

^-fc^«HWslIS4 2 1 Ott. 3WKi/^ 
feCPUl OO^ibcOT^-fe^ySiH-^-r^/WTii^-S^ 
tt»U CPUT^-fe^fiil/CafcWS,, 
[0056] 7*3-^4 1 1 Ottrttt^fMSWt #-5 4 

0 ^73- KLTs 5 3 OJ&^cOT^ir^jfc 
2>s&ofc£:#l' "1" Kfcai^^T^-fcvMattfM- 

1*^5 3 036=>?>COT^-fe^*^SpWaU/S 

S#i^cox-^^^f^<-^ h*^tti7rTSo rtft 

^ffl7^t^7^4 2 2 0lt rtglWXT'^-teX 
T^ir^TJ'7^4 2 2 0fi$ib{C, CPU/^7^t 

*£#ff#a« "1" Kt&lzk%<ryMlsiff>jj$i/9<n>ji 
<7 V hflSKtftlkgjfriM ^/Ui LTtH73i-5„ rtSB><* 
fflT^-fe^.fi:l+at|ElSS4 2 3 0»2, a^7KM-^F 

savtriwu rtasT^-fe^s<t b-cm73-r5. fM#u 

jeHHS&4 3 OOte.. 73^4 1 1 oa»fctttfj£ix5 = 

T§j»m^- 7 5 0 £ " 1 " ttWl 5 >-y&7skrtm& 

m&M 9 /k f*lfc» 7 3 0 * " 1 " K-fZ, #4 5 V 
y^TrrtWitmhf-^ P&ff** 5 3 Ofrhcomft 
^T^-fex^^tHLT^-fex<0^(Cf?JJtm^-7 3 0 
# "1" »CJfco-C*^«a«t#7 5 0*s "1" 

x-ogpnc^y 2 0 oa^s^^s 3 oweai&ix 

[0057] §M«S#«4gS4 4 0 0f4, CPUT^ir 

V^TS^ff *7 5 0<Ofl|[*»J»f S. »lB2®ElSS4 4 

1 Ott, 73-^4 1 1 O^^ttiTJ^H-S^^vK, C 

i> /k 7-*<%mt^-\c&<h ^Tf?itm# 7 3 0 ^ttsTj 

-T-5, ^lh^®H8§4 4 1 Ott^fc, ffJh«#7 3 OjS« 

"1" tcjtcor^fe«Wtf§'S-7 5oas "1" ^ss-e 

(DMffllCpt^V 2 0 0*"P>rtS^^5 3 0(C^$fu5 
K^ttiLx— ^* 5 feS»^fcttp u s h{a#Sriil73U 
Sffi^T^fOrtSV^ 5 3 Od^fOT^-tr^^+Kfi-S 
j^^5fc?)»^tcfi^ V 2 0 0 £:/ y ^—^J-t^>tc 

zxmttftwm&b l-cpw^^s 3 otctiws. 

H|^*nSlE]K4 4 2 011 tWLTt ^crtSV^ 5 3 0 
A^cor^-tr^^K), !)otf'SlrLfc7?t^!iiiWli 

i?ir^^ ^/K Wt? 5 0, f»Jt«*7 3 OtcS 
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^sts^* 530 ^ttw-rsc: £ £g*r5m^Sr P o 

[0058] m4<DCPUT?±*'<y-77 4200CD 

[0059] 5 lOO^yy^ SllOliAN 

DIhISS, 5 20 0flCPUT^-tr^S^^^rT*fc 

•So 

[0 0 6 0] EI5^V^T. CPU^T^ir^*ff 
■^fl« "1" Icfcofc^f 5 >^-e. CPUT^ir^S* 10 
^77r5200l: "1" fc±yb£inZ)o CPUT9 
t^S*/<5/77 5 200lt ir^/ h^^fcffiSrCPU 
2 0tLTa^ ; 5o CPUT 
^-fe^^/<>^T 5 2 0 0(7)^^ §D&{f-5§-7 5 0 
"1" - "0" *l/?X* "0" ^yir y h 

[0 0 6 1] H6^IH40CPU^^fflT^ir^SH-^ 
[eK§4 2 1 060f$^#iJ£^ o 

[0 0 6 2] HI6^V>T. 6 1 00te^y#ftT— 

6 11 OfUfia^-C'foSc 20 

[0 0 6 3] El6^joV^, t^rVm^T— ^/U6 1 0 
Ota^^-v^K^K^ttiL (read) (w 
rite) (Dt^O^K^fiViC^^X^ RAS-CAS 

^^£ivC^5o 7*3— ^4 1 0 OfrhttitiZtlti 

^> bicm^^^x^^v^^—zf^e 1 0 0frh& 
s^J—f&mZttfiU x=i— ^4 1 OO/^tH^ix 

fcy*-* hSi:Jomtl6 1 1 o-egft-u cpur^t 

[0 0 6 4] Wil\^MA(DtM^<^T9^^^^9 A 30 
2 2 0<7^icSr^rr o 

[00 6 5] Hmc&^T, TlOOtt* 1 )^ 7 1 
1 OJi-trU^-CfeSo 

[0 0 6 6] H7t-*5V^T. jlVsZl lOOtt^ 
^T^ir^»f^J:oT "1" lcyir^h$^ ^ 
^tertSS^5 3 0^^OT^ir^O|ltT9-^^/i^ 

CPU^Z^irx^Rff-^ "1" ^ofc^^V 
^b^v* 7 10 ofrh(omti*W&S:$:y--<< 9fr 

t\^X&tt% 0 ^(D^CDt^te, ^\C^fj??j7 40 
^uMtirLT" 1000" £tiB;>Tf5 0 

[0 0 6 7] 08[cEl4tC^t5rtav^fflT^-tr^ffl 
ltmiHJi^4 2 3 0(Df«>&£^ 0 

[0 0 6 8] [H8{Ci6V^ 8 1 OOfcJ^Vfm^r— 
8 11 Of^JDmtlT'fcSo 

[0 0 6 9] 08fcfe3VvC. ^y#|*^-:77u8 1 0 
OtCtt=3^^K38SgE^tlJL (read) (w 
rite) Oir^^tt-^tbfCOV^T. RAS-CAS 
Kr/X CASKryy, /5ft^K7y 
v75^^$ttTV^Oo 7*==— ^4 1 1 oa>e>tttfj£*ufc 50 
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=3 >- Kd&ol ^X^^eV Sfr^—zf;^ 8 1 0 0^# 
^°7^-*£Sc^trjU f^—^A 1 1 O^bm^f^tt 
tcs<~* h-B:ZhtX£Xl)m§*8 1 1 0-e^ftU ftU 

[0070] 09tC[g4(7>^JLh*JSlE^4 3OO(7>^ 

[00 7 1] tg9[diol^ 9 1 OOf^te^85P^l/v>^ 
9 1 1 Of^^y^rttU^^. 9 200teg*W£| 

[0 0 7 2] EI9^V^ |S^^U^^9 100 

Ktt* 5 6 o-^i/y^y y^nt^ 

t57 0(Cj:5^^y^^3 5 OCCHgffl^tCCPUl 0 

O^^^T^ir^^Cfc^^ 

— 4 00W^y^y^7x- ^[hISSS 2 OdioT*. 

CPU^^3 1 O^^^^E-y/^3 5 O^JD 

5o ^^y^rffiU-^^9 1 1 0(Cf^ RAS-CAS 
W-r>>\ CASKryX Hf^tHL (read) 
(write) ^^ttO^y^-r—^W 

ry^sgufc5 0 m^th\^mw±^mHm9 2 0 

Of* »JhS*^>f ^/K «tfT^1?^«. IB&m 
RAS-CASKfy-X CASWrVX g&WH 
L (read) yV^-r—i/U^^ >is\?3&% ^T, R 
^ffiLT^ir^^frfl#(5C^m^7 5 0$r "1" 
*>f 5 ^fZ^mmi&'f ffclh«»7 3 0£ 

"i" tci-s^-f ^^^TrrrwAtm^^^/^ im 

[00 7 3] »#iZ^ffl#lt^J^lEK§9 3 0 0(4. ftlt 

(write) ^y^— « 

>f t^Wrt^o Sc^(±lLfflf?ih^J^lHBS9 2 o OS. 
tm#iZ^ffl^lh*iJ^lHBS9 3 036»e>tH**ixfcm6> 
^f-^fl. 7^3—^4 1 1 O^^^llfc^^yKC 
«tot> irU^^9 4 0 0 — 9 4 2 OXmiZthXmjj 

[0074]E110(CE19 iC&tt SSS^ffi Lfflff Jh*lJ* 
@^9 2 0 0«c^ o 

[0 0 7 5] Ell 0tC:fc$^T> 1010 0, 10150 
ttltJKBs lOllOttSOlttS* 1012 0, 1014 
OJiiftgEg, 1 0 1 30M37£V£\ 10 160teirl/ 
9 9^ 10 17 0f4AND[ElST*fo2)o 

[00 7 6] 01 OlCioVvC ItHSSSl 0 1 0 0(4F^S 

T9±^mm±m:^9/vyj 1 x^>^t "i- 

-t 5"C*Jtixfi "o" ^trj^iTSo »pKt»i Olio 

znm^mjj-tZo $m$*i 012011 mm^^ 

f^bmfrmi, (read) /yft^wfyv 
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ommioi2o<Dtatim 6^10120 

roatfjfit+SfcWtiL (read) /yft-^Wfy 
v'-l) S-CWffiSr^vM-So ^cggsl 0 14012 
^^^10 1 3 0<7>aj^)fii>5»ibCASU^7 1 >-v-Sr§| 

0 1 5 OftJgSgfll 0 1 4 

o<75tti;trfi# J RAS-CAS u-YxVv-i "9 >b;*:#fth, 

« "i" t'ox'tmku-i "o" 

^1016 Ofi, Jtlggi 10 10 OOtU^itz55 "l" -C- 

htum±rmt&4?sist i>x$m%si 012 o«tB^ 

ttijliSo ANDdJSSl 0 1 7 0(i« JtlfcgSlOlOO 
tim&l 0 1 5 0Ottl^ffl<Dmam$r7 : --^#mf-§- 

t vxmJrfZo 

[00 7 7] Ell KC|H9(D*#jiZ^-fflffit^J^IlISS9 

soo^ii^^^f-,, 

[0 0 7 8] il llCfcVT. lllOOfiitg^ 1 

111 ofttofit^ 1112 ocxm&s. 1 1 1 3 o» 

[0 0 7 9] Ell lfCfcV^t, itISfgsl 1 lOOfJrtg! 

z?xwtui "o" ^mtj-r^ btfm&i mo 
ft t^tt^mnfazvmm&y-^ ? 

?^kWZ&&- (wr i te) 7 t yf+-i?Wryv' 

^m:mt}-t^ a 113 oft Jtisggi 1 1 

oo (omMm^ "i" xhtu-s&itmt&^fsi'kL.x 
mmi 1 1 2 otf>tH;Wfi£, ^5-e^fmffffihr^ 
im^/i^lt "o" ^m^-r^c 

[0 0 8 0] El4C0y^-y^^^Jf9IlI8g7 0 0C0 

^m^4HIS§4 4 0 0c^!c^j^^- o 

[0 0 8 1] 01 2(C*iV^ 1210 0, 12120 
ttmm, 1 2 1 1 Oftt0g£§§, 1 2 200«^ 

[0 0 8 2] [211 2IC*3^Ts fcttfcffl 2 1 0 Oft*]gtf 

"1" ^m^)-r^)o flDgtsl 2 1 1 OftjWjWriM'? 
/^CPUT^-fe^ScOftlSrffi^I-rSo tfcigffll 2 12 
Q)\-iSh%T9^^^jVkim^\ 2 1 1 ocottrtfi 
ri«£LV^£K "1" 2rtti^-r5o ^-^12 2 
0 0li> ttggil 2 1 OOWttjTafg^ "1" <DbZ\C 
"1" (Cirs/ JttfcgSl 2 12 0<DMt>m* 

"1" ©i^ic "0" tcy-t?/ h£*i,5 0 tsD&i^x* 
12 2 0 0ft {*BfLTI/^ftt£8J&m-f§- 7 5 0 1 LT 

[0 0 8 3] Si 3icm4CD»lBfl®lElSS4 4 1 

[0 0 8 4] mi 3IC*3V>-C, 1 3 1 OOft^yigrtt 
13 200, 1 3 2 2 Otejtiggs, 132 1 
OftJDgfl, 1 3230lt*!>y^ 13 240(iFI 
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FO/<^77, 13250(ttr^^, 13300lid 
itu^**, 13 3 1 OJi^y ^—it&fiM&X'tb 

[008 5] mi 3|-*51/^T, ^^-uttt^^n 

10 0ft RAS-CASU-ffy-X SfeWiiL (re 
ad) yU^-v— v?Wx>"X (wr i t 

e) T'Dft-v'Wry^WtSl'^^t'fc 
5» tttSfUl 3 200ft rtSPT^-fexD-^^^^lh 

swfriM' ^/u^u^# "i" *m^5o -few* 

10 1 3 2 5 Oft ^4 1 1 OtfStttflLfc^V Kid 

ioTSc^fflb (read) */cttS^ii^ (writ 
e) ^y^^— ^W^V->^tb*1-5 0 JD^13 2 
10ft ffcitRBfriH'^K CPUT^ir^S, RAS 
-CAS Wf^X-X i? W* 1 3 2 5 0<7)tt|^l{itt7)fti 
^tb^-rS. ittSgffl 3 2 20ft rtgPT^ir^^^ 
/PtAPi^l3 2 10Ofn^bV^t^Jc" 1" £tttfD 
*!>^132 30lt itlggsl 3 2 0 0<DtHt) 
"1" Kte-otzZJ 5; t^^l325 

o^w^fia^^iEi^cft "i" ^ttyrrso f i f 

20 0^y77 13 2 4 0ft X-^^l^^U # 
(7 W 1 3 2 3 OOtftfjfifc^ "1" ('fto*:*-!' 5 W 

ximvx\,^z.7?-*imimzp u s hft-^t uras 

TTfSo ffULUv^* 13 3 0 OftttfcfSl 3200© 
ffi^Mtf* "1" ©i:# "1" icirs'h^^ tfcg^l 3 

2 2 0OtH73f^ «i" c75£:£ "0" \ZV±yh£1n 
Z>„ feitU'Jx? 1 3 3 0 0lc{S&$£tt5{fift ffitft 

^-7 30 thxtati^ri^ -fv^~^mrm^i3 

3 10ft J±$^il 3 2 0 CKDttijjm* "1" Id&ofc 
^^5Xi/-ertgU/^5 3 OIC^^E-i; 2 0 0£7'W-\' 

30 -^^fcfe^Mf^a^-rSo 

[0086] mi 4lcm4C0fff^^Q®Pl^4 4 2 OCDtt 
^JS-^f-„ m 1 4 1'ioV 1 4 1 0 0 ft< ^ II #tt 
I^v 5 ^.^, 14200117^, 14210, 1422 
OttANDIfiBfl, 1 4 2 3 Oft^^T-feS. 
[008 7] mi4(C*3V>T. *^eV<m>k\'iSx?14 
100ft RAS-CAS K7y>Wt5^ 
PXfoZo ANDIeI8S1 4 2 1 Oft mkit%7 5 0)55 

ANDlHlf§l 4 2 2 Oft ANDIHSSl 4 2 1 00 
40 "1" X\ t^±m^7 3 0t^ "1" <Dk% 

\Z "1" *WTtZ>o *')V?14230ft AND0 

?§i 4 2 2 o<nmhm> "i" (d7fcofc^-r =: 

RAS-CAS Hryyf^^^tp o pff-5§- 
i:LT "1" ^(±}73i-5o 

[0088] £Lh, >*y^^^Jf»lHlSS7 0 0ldoV^-C 
[0 0 8 9] Zfcld s mico^^^ y77 8Q0<r>m&& 

mi 5ic^r 0 

[0 0 9 0] mi 5IC*5V>T, 15 100fi73-^ 
50 1 5 200«4 I ttffr^ir^U'v>^.^, 1 5300litf 
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- ih^°l^yyr. 15 4 0 Oftr— fiSft^*?. 

1550 0, 15530, 1 5 5 5 OftANDUBS, 1 
5510, 1552 0, 1554 Oftv -y^Tfc-5 0 
[0 0 9 1] mi 5(CjoV>T, 7*3— #1 5 1 0 0(4, 
rtffi><;*5 3 O^B^ttlLfcTiJ'-fe^jft^x^— K 

T KUxSrttW-f 5. ANDUKS 15 5 0 Oft £B&fa 
-§-7 5 Otf "1" -» "0" KfctK 3 O 

"i" o^S^T? "1" ^tHTrfS, tWT^-fc 10 
71/^15 200^ avyKt, fWTKV^S: 
ffiWU ANDEB&15 5 00tf>tftfHBiflS "1" iC&o 

SrrtSU* 5 3 0 fCitt^J-t-So ANDHKg 1 5 5 3 0 
ft f*Jhft*7 3 0)8* "0" -» "1" \Zf&>94%^# 
-C "1" ^ffl^-T5 0 AND@S§1 5 550ft tftfefg 
f75 0^ "0" -» "1" "1" * 

tttfrf 3. •^^If^^T 1 5 3 0 0ft AND 
HISSl 5 5 30<Dtt}^fi* 3 "1" <Oi: grid "1" tcfcy 

h £*W ANDteBS 1 5 5 5 OOtittrftt&s "1" ©fc * 20 
K "0" jcy-fey »*32*ffF5r^3'77 1 5 

3 0 0ft ^LTV^««r»#i&2#rafS#£LTffi 
*rf 5o fH'Sftl/^^ 15 4 0 Oft 

«fft*fl* "1" -CfcSKL 3 0^7*— 

Sc^-tti U p u s tiff v a 1 id77^i bT|5)H$ 
icmtftZo T-Wl"^^ 15 4 0 0ft*7c, p 

op<t94f "1" TfcSffl. ffi»l/CV57*-*fcfB* 
jiA-y3m»CF^^5 3 0fCtH^3-f5<, va 1 

i d77^i "1" (Ojft^O^^^^j^-^Srttttli- 
5o 30 

[0092] SLt, f*rV 3Vhn- 74 0 OOg-gfl<73 

[0093] 5fc{C*ffi&^^7^**Qal3HB03^ 
-To 

[0094] 016(C, rtSBJ/^5 3 0*»P>roaEWUL, 
T^ir^Uff't'^ CPU/^3 1 Oti^WlfrtiiLT? 

■&xm#fch'3t£m&&7rrr 0 mi6-cft 

B#Hg51M > ?/k RAS-CASW7^2t-f? 

/k CASWfy->3t'f^K gfcWtJUT'y 7>— 40 

3 5 O^iW^l' 5 ^VTZiy-^tfrt LTicLTfc 

[ 0 0 9 5 J El 1 6 td&VT, T=lt*rtg|V^530 

X*Wft'*-yy? 8 0 0lCft gg^mLT^ir^tDgg^ffi 
L^^KiRowTKl^/SS^^t-tSo T=3T'C 
PU/<*3 1 OA^gg^-atJLT'^ir^^s^-rs 
*\ G£gB^g5iM^T'CPU<'<;*3 1 OtS^COT^ 
-Jr^Srl^m-SfcfelC»4T=8A^^^-y^<^3 5 0^ 50 



) *Sr8fJ¥ 10-207821 

20 

CPU^*3 1 OA^^T^-fe^ffllC^^lttUi^ib 

*<DfZtb\CT=5X'&l]dtB%-7 3 0iS "1" fcfcft. §0 
^fs#7 5 0»4T=8T- "1" btttK T=3, 4<£> 
=: ^yx&ft&titzWifrm L3-?> Kid J: <9T= 

6, 70>*-f 5^c>*y 2oo^^K^tbL-r ? — * 

7j5^H$HT<-5fcfc, T=6, 7fp u s hft-g-Sr 
"1" (CLTifcf^^T-SOOtclx— ^d0i:d 1* 

CPU/U3 1 0ri>ib^7^ir*£||fTt"5/c£K T= 

5 -c^ * y /^©Meiss 7 o o*^7°y ^-v— v 

KfcrtfflK* 5 3 0 Ktttfrf5. T = 8 T-SI&ff 7 5 
0£ "1" trU T=16STCPU^3 10WO 
Bg^JtiLT^-feX^llfrr^o T=17T«If7 5 
0# "0" left 9, iO^$y^tfi»'<y77 8 0 
0IC{*t$$JxTV^3^^Ki:Rowr h*UXfrl*ffl'< 
* 5 3 0^tti73^H5o T= 1 9T#lt{f-5§-7 3 0#5 
"0" iC^ct?. -tW:MLtpop<I^ ! "1" fcfc 
•So P o p«^ttT= 1 9~2 1ST- "1" »C>5i:3;M» 
^^X— *)3*^$;ftTVvfc^jt&tCT= 1 9Tft*l 
g^<;*5 3 O^ft^— *#ffi73$ixftV\, T=2 0, 2 
1 Tilx— * dOidl 5 3 0 lctt!73 

[0096] iSMc, m 1 7 5 3 0ri>ib<Z>§# 
iA^T^-tr^l^fT^iC, CPU^7,3 1 O^kgfcWiJL 

Timxm^h-otz.mx, fcm!ffl5V-'(?/K ra 

S-CASK7y->2t'f^/K CASKryv'O 

<nt%<r>*4J*ri-f- hx-feSo *fcEii7T-ft 

y^*3 5 OOtM^-TSV^TSrSJK^btrfca. 
[00 9 7] EH7ICfc^t« T=lT*f^aV<^5 30 

*^7 7 8 0 0 »dft S#iZ^-T^-tr^(DS#iA 
^avy KtR o w7 K^i^ft4 T=3T'C 
PU^<^3 1 Ort^Sc^ttlLT^irxg^^fe-rS 
^ s «aHB^5-y-^^/U-t'CPU3 1 O^fxOT^ir^. 

fcfetc(4T = 8 >i ^ ^ •=£• y ^ <x 3 5 0 S: C P 
U^^3 1 OA^WT^-fe^ffl^^^^b-f, H 

feT=6Tiflh{f-§-7 3 0iJ5 "1" ttai n T= 
8^CPU/<7.3 1 OfrbtDTT-t^ZMrfZtz 
«>, T=6T'^^ey^<^$iJPlHlSS7 0 0^ib7°y7 % ^— 
^3^^ K*rtS&/<* 5 3 0 tcffi73-t-^c T = 8 -CW^ 
1If7 5 0lr "1" (CLT, T=16$-CCPU^3 
1 0frb<nW&)-mV7?±xZmftZ>o T=17T-K 
§(1^7 5 0^ "0" ^(DfJ a>? r xim<'< 

^77800 tl/TO ^3^KtRow7Ku 

5 3 0(Ctfc)73^tL-5o T= 1 9T-(?ltff# 
7 3 0*5 "0" *hi^|pBWbtpopfg*JS 
"1" tC/«C^ 0 p o p{f-StftT= 1 9~2 1ST' "1" 
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£tt{Rf^<5/ 7/800 JVC!/ ^7*- *f±&V > 
»<^77 SOOA^tt^^—^ttta* 

[0 0 9 8] JiLh. #3g^tf>Sg 1 HS&^COV v-ctft^ 

[0 0 9 9] 0UCjo^5CPU'Y>'^73i— 
*EBS500tt;, 131 8l^^<t9lcfl|^t-5i5i-L 

[0 1 0 0] Eil 8{CjoVvC, 2 100(^^^7 
77, 18 10 Ote^-vyv^^y «Ih!8§, 18 2 

oott^^^^^ytWo 

[oioi] Hi8tcft5v^ ^^^^^^y»lHl 
8S1 8 100i*tr^*!J 1 8 2 0 0l4Z3fe*ir 

1 0OttCPU^3 1 O^^^T^ir^*^^— 
KLT, ^t5f-^m ^/^^^y 18 2 0 0 

{2, t^V^f V^7ji— J*HB§5 2 0^CPU/^3 1 
0^^^T^ir^®*^«S^rr^ BK^LT*** 
<£>#£tCte=*-t -7^y^!il8 20 Ort^-r— #£C 
PU^U3 1 CSttftU »#5^T^ir^cO®^JC(i 
^-yv^^y 1 8 2 00-CPU/U3 1 0*^<7> 

f-^&^ta as*tbxv^v\»^ta±, ^y 

fHijMUSgl 8 1 oote, ^r-v^v^^^eycop^^y^ 
o<^rt^^^ey 2 0 0^#iit£*lffli^<!f>bfi 1 5o =^ 

^^/v-zr^^yMffflHl^l 8 1 0 0<7>%^Tt-5»#iA^ 
®:#te, ^^E-y ayhD- 7 40 0fa\Cjo\,^X, CPU 

[0 10 2] ^rt'7^^yi 8 200(t 

cpu i o ota^LT^<5*-v r>a«y i 9 fc^ 

fl^*£V^<DT*fc9, CPU-Y^7x- *[e]2§5 0 
Ort^i^f ^Va^^eiJ 1 8 2 0 0^1^^ 
s/v-atU, rtict5^i:T^^y2 0 0i^H-5C 
PU1 OOfrb<DT?±X%i&b^tti*T*ZZ>tz#>, 

[0103] mitfxt ^ l^J^^iixf^ 
CPU10 0<D**V 2 0 0<DT?±x<Dfch*%Sl$:, _k 

"C#5o 1^<X5 3 0Wfrb<DT?±*tX CP 

U 1 0 Qfrh<DT9±7stm£3'i> t^m\C^Wi^ 

fc £ r ^(HbT* * 1r * >- >!r £ffilS-r 5 d <h 
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[0104] wt, ^«H®aa<^)SB2 
[0105] 019^ ^2mmm\cmz>7*-*& 
[oio6] mM-z>£?\c, *m23memz&z?* 

>?7n—*m&l 9 5 2 0(Dmf&t^ J^V^O"?? 
10 95 20^CPU100, S/^yhD 

—71 95 60, Is^V >if^fu±y^l 9 5 7 0tC 

[0 10 7] ^^y^fy^7x-«1 95 2 0(t 
fc^^i^*SWc, CPUl ooicTf-te^tm^Zin 
S^^ey 2 0 0^)7K^«t, Sbr^>h^—v 1 
9 5 6 0fcJ:l>V>-^y V^Vnir^-y-l 9 5 7 OfCT 
^ir^ff^I^tbS^^y 2 0 0OT KU^^®$r®S 

^fcasfg-fr £ ntc.w&\ax cpu^3 i ofrb<DT 

20 ^ir^S*^*fbTf^»9^Uf^-l 9 6 0 0, F^§|^ 
X53 O^^^r^irx^LTf^^r^Ul-^1 9 6 

oo^tH^-r^o 

[0108] Z<D£?t£*^rV^>?7ii— 
*EB&1 9 5 2 O^H^^To 
[0 1 0 9] 02 Old^T, 20 100|j:7Kw£ 

^IhbS2o 2oo*ifF^r Ku^u>?^^-efc5e 
[oiio] El 2 o jciei 1 9\z.isrtz>*^y>( ls#7x. 

— ^HBS 1 9 5 2 0 (OmW^^iTo HI 2 0 tdifcV ^T, 
20 100(17 KU*SS!EBk 2 0 2 0 OtefFnTT K 

[0 111] 02 OtC&l/Vt, ff^lT K^U^2 
0 200f*CPUl 9 1 00, ^yfn^7l95 
6 0, U-^y y^/Ptj/tl 9 5 7 O^T^-ir^ffF 
pIZ KU^s^$ttx^5 0 7K^BSEK2 0 1 
0 0fl, CPU^^3 1 0 trt^^5 3 0^ib(O7^ 

^fcofcS^Cli 9 6 OOifcfil 9 6 1 

40 [0 112] rcoiplc, 7K^^ffiU T^ir^ 

*mt-s§-i 9 600M1 9 6 1 o^m^-rs^y-r v 

^7i- *[eB&1 9 5 2 0Sr^t5r<htC < toT, ^^e 
y 2 0 0JbO^^<D^^T^ir^^J:5^S#i2^ 

[0 113] OT, ^^3«J^wv^tK 

[oii4] @2 iic s 3 mmmm&T"—?*® 

50 S^g^fS/S^^H-o 
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[ 0 1 1 5 ] HI 2 1 ICfcV vt. 36560f*^f:=iV h n — 
V, 3 65 70li^!)X//Dt^ 3 6 700 

^«rftUT*bfc««fei:Rt«WfirCfc5. 0^5 J: 
^ScJ: 9^777 8 0 0£«B&Uyft&£fcoTV^ 

■So 

[0116] £-r, ^aiSi^figi'^sx-^ito^ 

[oii7] x— ^^yii^Bi-fcvv-c. ^y^350 
^t^^^yr^-fex^^tfLTv^v^^ cp 

U100, ^=i>-hi3— 736560, V^Vn-fe •> 

^lH^|gcoSM^i:|5]— C*fc5, *7t, CPU100 

aM^yr^^^y-rtav^s 3oK^7^txs 

[0 1 18] — *\ ^^ey-'^350^rtg|V^5 3 0ri> 
[0 119] f*9giS/^530*^^ ; ei;-'^350^OT^ir 

•5 fco-cfooT ttM^o+'il^ fc5 ^ y 3 v h a— 7 

o-fe S /-!^36570^5&^mLT^-fer^^fT4 I (^ CPU 

1 o 0A^ror^-fe^*d^^bfc»^SrMc:i: UK 

[0 12 0] CPUlOO/S^tbT^ir^S^ttJ^^St, 

& i mmn<nm& t mmiccpu^mmt m2or^ * 

y^^M»lHlifS36700lCA73-r5o ^^-y^^xMffiffiSS3 
6 7 00tt, ^^ey-'^35075Sf5J'bW3tl^ j ey T^-fex^r 

Hff uxi/ ^i/ § t m ■< % >-^'-e^ff -§-750 

£r" 1" ICLTCPUl OOd^ibcOT^-tr^^l^fT^-ti- 
Z>tK mm ^-750^5" 1" fCftS^TI^ u>-^y>- 

-fe 5/ -y-36 5 7Q<D* ^eVT ? ir x^q*T L-&V 
134. Wf-§750£" 1" ^i-5tO(-^EoTf»iJim-§- 
730£" 1" leu ^Hn^cOT^-fe^^-B^Wrt-S 
- irSr i/y^U v^n-fe >i^36570{'®a]-r-5 o 

v-^d-fe y-y-36570(4T^-fe^|^T ,: f ] l-ffltm^- 
7303*" 1" iCteZk, ig&^X^&Ajtz.T-tZU 
mtU W±mWl20i)r 0" »c&5*Tfflt-r5o 
[0 12 1] ^^ey^^MailHi§3 6 7 0 0il Z<D£ 
0 K LX y V^n-fc- -9-36570£7>^ *y T^ir 
^^lh$i^fcm. ^m-^750^" 1" ICLTCPU 
lOOcOT^ir^^^tT^-yrS,, -£LT, CPU10 0CO 
Ti?-fe^5^T-r5i:, ^^•y-'<^ffif»iSSS36 7 00tt§] 
^m^-750^" 0" ICU rtav<^5 3 0d^ibro/^-y 

2 0 0CDT^i?^|??TT-#5J;5(--r'5c *fc. 
y^<^ftt]fflHlifS36 7 0 0(i, ^{1^-750 Sr" 0" £ 
-fZ<Dkms$\^ ^1^-7 3 0^" 0" tCi".5o i^lh 
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m-§-7 3 0^" 0" \Cf£&bs ffihbTi/^cuvyy V 

i/7°CJ-fe>-y-3 6 5 7 Oii, ffihff#7 3 0£>" 0" A 1 

i" -^^{-io-t^W^tt/cT^-fex^-y-^ K 

[0122] z<D£*>%mii^mrz**rV'<7&m 

HJS&3 6 7 0 0<Z>j?f$;£®2 2C^rf 0 
[0123] 02 2 ICiol/ vt, 3 7300f2fW:¥U5£tHlSg, 

3 7410f4mh*0SIIKT'£>5o ffi<£>g!ffi, 

10 5c 

[0 12 4] f*JLfctUJ0EB83 7300^3 —^44 110 

4220*^(±l77$^51¥Ui^*-y-'l'^^, rtSTV^fflT^ 
-tr * ^*ltl5HlSS4230* ^ aj73 $ thZ foUT ? "fe [c 
£<5V^ »^§-7 5 0£" 1" (Cf5^'l'5>'^ 
£^»fl#ry--Y^k fflhlf^-730^" 1" iCi-V^ 

^^witp^fry-^^/w^ffi^i-rso ffit^aipis&374 

lOfi, 1 1 O/^Sbffi^ixS^v-K CPU 

^-fe^*lt^lHlgS4210/6^{±i^J $*X5CPUT^ 
20 -tex^ rtSiy^ffl7'^-fe^* f >>'^4220A^tt}^)$tl 

s rt^r ^ -tr ^•y--r ^ /ui s ^ihr^fry--!' ^/hcs^v > 

4 1 Ofi, ^5t^t ,: t :, c7)F fe 3§lV^530d^^T^-feX$r 

cp»ft-5^S^fc5^-(ai, ^^ey 2 oo^yf-r 
— v^-5fc^<7Xa^-^Ma^-i: LTrt^iV^ 5 3 0 d 

[0125] 023 022 CDf*lh*J^IUS§3 7 3 0 
0C0t*^*^rt- o 

[0 12 6] m<P. 3 8 11 Ofi^^-yWil/v'X^, 

30 38200 itm^m Lmwstwm mx-foz> 0 m^sm 
i% mimmm\^^xmm^%ttvxmvtimmk 
mtwmxhz* 

[0 12 7] ^!)«ttl/^^3 8 1 1 OlCfi, Wtfr 
mU (read)/S#^(write)^r*ve^7°y5 L -r— 
W-rxV-^S^^ttSc S^ttiUffl^lhf(WSS3 8 
2 0 0fc£ s ft&T |5^B# 

ra, Sc^ttiL (read) WryM^l/^ St^-fflb 
T^ir^Hfi : fl#(O^m^-7 5 0 2r" 1" Ici-^^^S 
vy^^r^M^fry-^^/K fflh{f^-7 3 0^r" 1" 

[0 12 8] -feU^ 9 4 0 0*5j;tHrU^^9 4 10 
73-^4 1 1 O/O^myj^^vTc^-vvKtCio 
S^tbbffl^ih^JSlHlSSS 8 2 0 0/$><b<7>ttjyrt>\ 
S#jA^-fflfflh¥iJ^IlISS9 3 0 0*^(OWy3«ril^U 

*mm&yj?>w w±m^--(^^tvx^ti-t^ 

[0 12 9] 02 4IC, 02 3«0$G^iJL.^lh*J^IeI 
SS3 8 2 0 O^tftTg^TrrT,, 
[0 13 0] 0=K itmsl 0 10 OfirtSPT^-fe:^* 

7is<? : ihs*-y-'i'^/n^jhT*w^" i : $\ ii-c-^im 
50 o" z&trtZo ummi onoit &±m*v 
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-£z>o mmi 0120H mm&jr<< t^hw* 

LW^-rSo t^^l0160lt JtSgfctslOlOO 

mzi o 1 2 ootitf3ffi£ N -ep^^^ffitr^^- 

[0 13 1] &(C, H12 20>fflBQ3IInffi§3 7410© 
mfifcSria 2 5 (C;^-f 0 

[0 13 2] 4 0 1 OOfi^y^fteUv 5 ;*^ 

40210{4flDS£st?fc5o 

[0 13 3] ^y#i£Ui/;**40 100(4, SfeWtiL 

(read) /^^(eritej-frtve^^y ^-V-^U 
-TrV^^m-^c Jttggffl 3 2 00(4, f*l&T?± 

^Tf-5o iU^fl4 0 2 1 0(4. toJkm&MirM CPU 
T ? -fe ir U ? * 13250<Daj^fIcOfPSr tB^J-r-So 

tt«as 1322014, w&t ? ^ttvmmmw 

3300(4, Jt(ft»13200OltWjas" 1" tic-fey h £ 
*U Jt«$^13220COffi^lfifc65" 1" cr>£#(;:" " 0" (CU 
t-yF^o f?lh Uv=^^13300(Ctm$tL-5fit(4, 
ffltffi-S§-730<t UUrt^W. 
[0 13 4] £JLh<0«t5/j!flteiac«toTl^$ix5, 5fe 

[0 13 5] 02 614, f*&fr><X5 3 0^b<O^i±SL 
T^-fer^HfT^lC, CPU^^310A^^W±JUT^ir^^ 

r<7>fi?iJT14, tei3Sfcjfia51M i?7k RAS -CAS KtV^ 

[0 13 6] EI 2 6T14, T=l-C'rtg(V<^530^^(OBc 
^WHL7*^-fe^^S^$tu5o T=3(Ciot/VC\ CPU^ 

W^/WPU^3 1 O^ib^T^-feX^^Tf-S 
fc£>(C(4, T=8A^^^-y^^^rCPU^^3 1 0/5>ib 
<OT^-trxffi(c^^{ttu4^^^v\ -££>fc£>, T=5 
-CffclhflW-7 3 OS:" 1" t Lt> ^T^OrtSiV^ 5 
3 O^ibcOT^ir^Sr^Sff^. T=8t5^(DC PU'^ 
3 1 0frb<DT?-t*%-5im-Z>tz.ib\^ T=5T*^y 
^<^.$iKfflHGE§3 6 7 0 0^ib7°y^-r— ^vyKS-rt 

ay 5 3 o icffl^-rs ^ t (c «t "9 m * y 2 o o ict" y 

f + -^vyKm tUT, T=8T\ Wlt7 
5 0£" 1" i:U T=16£T\ CPU^3 10^ 

T UtT=\TG9mS&c 7 5 0 l " ir-TS i: *(cff it 
ff-^-7 3 0£" 0" £ U ffclt LfcfrtB^;* 5 3 0*»5> 

[0137] uLt. &%w<Dm3<o2gmmizo\,'>xm 
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[0 13 8] £TF, *^C0^4O5H!iS?F^I-o^Ttft 

[0139] 02 7\zs&g4m)mmmz>7 t -f!i!m 

[0 140] mMrZZoi^ *»4|63tee«Wi«59 f 

-*Mgg(4, 111 1 ^ utss i mmm\m 5^- 
*«£eic, iem • mum 21100 zmv um 

[oi4i] ^<dx 0 tsmmzts, ^ eehs • «7auss 

10 2 1 1 0 0(4, rt§IV^5 3 OJ^ib^y 2 00~-CD* 

^5 3 0 frty&btofc.Tr-f £ffi8t U -ffe L&u * 
/^•y^^3 5 0(caj^rf5 o 

[0 14 2] 3 Ofrht^V 2 0 0 — 

cOSfeWtJLT^ir^B$(C(4, ^^tHL-T FV*#BI0& 

20 (4^^-y/<^3 5 0*^i^ib^fcT ? — **-t©4*rtSB 

^53 o\zmtrt-z>. 

[0 14 3] ±f£cD4 5fC, f*|g|V<;*5 3 0fi*h<DT? 

1 ioo«rRtt3£J:K.fc^ ^Jx(47 As<y7 7 

2 2 0^^^^-vcoy— fizttlr Z>T?-te7-te. 

mm/mmtm&n otk i^yyy 5 7 

OCDxV y * ht^Stf 5T^-fe^(4BBBI/SW 

30 -r w y x h tD4 5 ^smsm?*-* tsmm-m 

iHU 7l/-A/<^77 2 2 0rt«7 J -?©J: ?|C 
-ifeUc< -Ct4V^x-^(4ffifig/ / JgM^*L-Cteig| 
[0 14 4] Uc^oT. ^lO£;DT7 : --^(7)^g* 

^*>^?>rtSiy^5 3 o^bcoy^ey^^s 5 0— CO 

3 075^t7>T^-fe^HtT^(CCPU^<x3 1 0frb<DT 
40 ^irx^ldioTrtay^ 5 3 Ofrb0>T?tx&cp 

m-tz>mm&%ibi-zktfx£, m*?m®v>m&sit 

^1riti>±t5£??Mf$.\c*>\,^xh'\^<i- : bZ.k 
tf*-e# 5. ^^^200 (ijmftm t v ^ofcfij^: 
^ EEm«^!S7j^cpu 100 *«!SW5i tas-c? 

[0 14 5] /jsfc, £IT0>KBI|-CI±» 4o©Bil(Ofe 
ffil-T 5 r b l-«t 0 , HSB^r— ^»*fiiftH-5BI83rff 

50 tz.7*—>i>zmt^tz.w&^ messswmmifi, *<n* 
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[0146] m2s\z.^<D±ote$m&%.o&&-m.7t 
EES 2 1 1 oooyffif&Z^c, 

[0 14 7] EI4 1 , 2 2 1 0 0(47" KV^gHeBS, 2 
2 2 00liEQ^HlS, 2 2 30 0*4M7cHBg, 36 10 
OttT KU^KSlsK, 36200<4JE^IfT7'K^ 

3 6 300, 363 10lttU^^T*5 0 
[0 14 8] 02 8lC*5</vt, EEffimiT \>"UXUi?X 
9 25 20 0*4, £E»!S?:tf?7 KW^g&^ivC 

Uv=**T*fe-5 0 T KU*gKlHB&3 6 1 0 0(4, 
f*|g|V<*5 3 0A»e><OT^-fe^S**SSU ffillBSfr 
T KU* Ui/X? 3 6 2 0 0\C%M£ivX\,^Z>T KU^ 

[0 14 9] T KU-X^^HB§2 2 10 0*4, 5W5ff * 
•? rt^V^ 5 3 O^^ib^fsixfcZ Ku;*£, 

VS^^-U 200C0T ^-fS^ if 5 tf^il 

!i^3 5 OKWrtZ,. Bfiit§Igg2 2 2 0 0*4, rtSP 

7aH3§2 2 30 0*4, ^^r])^3 5 0^h^hivtc ; f 
—9 %mm LTlW 5 3 0 Ktttfrf 3. ±U993 
6300, 36310 (4, Wm^Z&^XW&/'&% 

[0 15 0] EI2 9(C, EI2 8£>EEfcstElS£2 2 200C0 

[0 1 5 1] EI 2 9tC}o^-t\ 2 3 1 00f4Hfel/v ; ^ 
9. 2 3 200ttBI6K«aiBk 2 3 300(^)38^ 
*9Xfo& 0 

[0 15 2] crT14EE^SfrcOT ? -^«4llim#{40T-- 
9X\ lmm^tc'O 16bi t, R ^;5bi t) , 
G (St ; 6 b i t) , B (W ; 5 b i t) C0#7^— )V 

FfrbftSt^ ^TT^^y t-n- y 5 6 O^dOjl^T* 
-?^7U-A/<77r 2 2 O^^gg^tbLT^-t^-f 

[0 15 3] El 2 9 IC&V >T, JBKfeU-v^* 2 3 10 0 
(4, foW<^5Z0frh\^&ttzB%m<T>7 : — 9&4 
lg(5»»l*f5 Uv?**-Cfc3. J^fe^^ 2 3 10 
0 *4, -K^LTV ^"f—9 ^m&ff—9 1 LX&tj-t 
5c m^M®HlSS2 3 2 00(t ^fex-^id^UTEE 
^UM^fro-Cft^fe (1 6 b i t) , mh& (12 b 

it), iUR#4§- (4 b i t) BBffiu^ 
* 2 3 3 0 0*4, f*53cfe, ffif&fe, 
Uv?-**T'fc3« EEffiU-i*** 2 3 3 0 0*4, fiHSUC 
^97^— 2 Otcatfrt 

So 

[0 15 4] EI30(CEI2 9 OOEBSSSQ^lHlSS 2 3 2 0 0 



1 5) ¥fFM¥-l 0-207821 

28 

[0 1 5 5] EI3 0*C*5V>T, 2 4 1 0 0*4Jtt£r— * 
ffrSHlSg, 24 200 — 2 42 50, 2 4 5 2 0*4ittfc 
§£, 24 3 00l4«jfef^aUSS, 2450 0, 245 

1 ott#snB-ea>5. 

[0 15 6] JttSfr— *ffi&USg2 4 10 0*4, JBfe^ 

-9 (Djvwfezn o tz$><DtmT-9 zrm \.xm> 

•tZo ifctfcx— ^*4, #ii©r- ^R, G, Brol 

(OXAm&fr&cX-oxmbfo ^ 5 i ? tcflfte 
10 ^^PILfcx— ^T'fcSo 4-oiOJlfex— 

■tz>vcmf-9*»fam.. tm$&2 4200-2422 
tttJfx-^ \cm^i-^-&r-9 &m Lxm i&t 

U im%s2 423 0~2425 O&iO^g-tfc^ts^tii 
2n?fWW£ix5-fe 9X^b(DiiMtT-9icMJti-^> 

m&r-9 zmiR lt^ 2 &t -r^o 

[0 15 7] »fe^fi»2 4300ll SBlfefcSI 

2feroi»^i2 b i tc^wjfe^msuTtB^i-rso 

2gcP3s2 4 50 0, 2 45 1 0 ,htbgg|2 4 5 2 0(4, 
20 Hfex— ^ 1 &t % 2 feCD fete®/ ^^J^ 
U ^lfetCiav^CS "1" £, ^fel^ai/M^S" 
fc*4 "0" ZW&m^-t LTffl7U-r5o iM?#-§-*4, 3» 
m^-i/^9 2 3 1 0 0*C|§*ft$^c4ocO®fe7 : -— <?rT 

[0 15 8] El 3 l\zm3 0\Z3&'tZ>ttilt? t -?m&2 
4 10 0»«$:*t o 

[0 1 5 9] EH 3 , 25100~25 1 20ltSIt5, 

2 5 1 3 0*4flP^§t-Cfc-5c 

[0 16 0] S^2 5 1 0 0(4, J^fex— ^»R^ 
30 CD2S$rttJ^)-r5o l^1H(-*^s2 5110i:2512 
0*4, G, B^^D2*$rtti^i-5o JD^2 5 13 0 
*4, S1^52 510 0 — 2512 0<7>|±j7DfacOfP?rt±i73 
-T^o i<75t^T14it|5e7 ; -— <?i:LT, R, G, B<753 
^xrmSLf^mn 2 fm*l\%-$- z> tub, W&r—9 <d 

^/j«sr*j^rs t znmm&fc < xz 5, 

[0 16 1] EI3 2(cEI30<75ffiibfem«S2430 
0©f^!cSr^r o 

[0 16 2] EH 3 , 2 6 1 00 — 2 6 1 2 0*4j^if, 
2 6 1 3 0 — 2 6 1 5 0f4itig$5, 2 6 1 60 — 26 1 
40 8 0lttl'99Xh : 5 o 

[0 16 3] tmm2 6 1 00(4^1 &<ORj$&frhW, 

2&(DRf$.9r<7ym&mJ7tZ>o ltm*2 6 l 3 0*4, m 

M%s2 6 13 OCOtH7tlfli)65 15 (4 b i t T-^Sfe*: 

m «tu**»-f*uf "o" ^, *5-cfcw*u* "i" *■ 

ttJ^Tt-So "feU^^2 6 1 60(4, tt^i2 6 1 30C0 
t±J73ftt(C4 oT!^t5 2 6 10 0^>ttt73ftt*fc(4 1 5 £ 

Tti5}&('4 b i t^o<7>mh&t ^co 

t#J5ic0*JT-*44lll!&f^rofc*m 1 feir^ 2 eL<D&&fr<D 
50 Sl«:*«>ai:*ic JgifeiJg2fi«58feJ*l5J;9^ 
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V 1 5 »~ 7 7 V^-TSo 

[0 16 4] ^<DJ;?|CLT02 9 (C^fJ; p (C 1 6 fcf 
>h^f^fe, 1 2 h<7>HSb&. 4fcVh05iHR# 

2 8 (DEE^UKS 2 2 2 0 OT-fo-5,, 
[0 16 5] 03 3iC, i<^ffi^IIlSS2 2 2 0 0<7>t?|J& 

[0 1 6 6] 03 3 2 1 0 OteffifigUv^ 

* s 3 2 20 Ol~mjiMMEm. 3 2 3 OOf**!^^ 

[0 16 7] EE*f U-v^3 2 i oofi^^y^y^? 

x[nfif&5 2 Ofrh& htlfz7-'—? %i%&rti> US?* 
?XhZ> 0 Em^X? 3 2 10 OH fi&fe (16 b 

1 t) , Mgbfe (1 2b i t) , (4b i t) 
ZmirFZo «x«HlS§3 220011 f^ftfe ffigb 

IStgUv^ 3 2 3 0 Of*. ^TC^tbfdlfex— 
ftrt"^ Uv^T'fcSc SS^^ 3 2 3 0 Ofl & 
f$LT^5«5t£;ftfd£fexW'£lW^ 5 3 Ofctfj 
TTTSc 

[0 16 8] 03 41C03 3\£*SttZ>mji£&MBB&3 2 

2 0 0C0t^5r^rr o 

[0 1 6 9] 03 4i-ioV^-C, 3 3 1 OOfi&ySIKgT* 
[0 17 0] 03 4lCjol^ ^SlHK&3 3 lOOli, 

ftafe, ajRS^c&^v vases nfe^* 

[0 17 1] 03 5fC03 4(^aSilHlSS3 3 1 OOCDtH 

[0 1 7 2] 03 5lCio^-C 34 100 — 34 1 20 
&±U?-$>^ 34 1 30~3 4 150I4/)I1I^T^„ 
[0 17 3] -trU^*3 4 1 0 0H^#-§-^ "o" <T> 

m&iaz "o" "i" <Dm&\c\tmheL<DR&ft* 

tttfr*-5. id^3 4 1 3 0«:f^S?fe©RfiJt»i:-feU^ 
^3410 0<75ffl^i-§^-^^cORj5)c^)fqSr^5cbfc 

[0 17 4] gJLh, *%W<0»4 0^gSteE^iS^-ov^Tlft 

[0 17 5] fcfc 03 0Ott^T f -^f^(HS&2 4 1 
tt. 03 6*^i03 7<Oi?^flteSH-5«fc5f-L-Ct5 

[0 17 6] 03 6<7>1?|j£H b i t^tfyj^V^RJiSc 

B^Sr2«U Gj&£i:ft±{£b i tOflflMSrjfi 
KXfrbfQ&##>Xtt%tT*-* bT%h<OX3b& e Z<D 

nwrm. 03 i<D$mucttu Gf^mmm^sm 

VMfrn&MtX. < , iH(4->7 Ztzib 

^— vv^T<rmm&Mi&X'% <&. 

[0 17 7] Sfc, 03 7<nmms Rf&ft. GfifcJh 
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[0178] 0 3 0<D^!j!7£m$HlS§2 4300 

10 14, 03 8cO«t5l^^1-5ot5>l-bTt<tV\ 

[0 1 7 9] 03 8IC*3V>T, 29 100—29 120 
B3 8©W(t Sglfei:Sg2fe<7>T 
(44 b i t<O^Sr^cL-tMS:*«>-CfflS3feSrffe8i- 

5*srx**>s. z.(7>mf$.xi*, m3 2<Dm$.m^nvit 

tegst-t^? ftwrnx-t^ te&tztb^— yt?*-T<rm 

2 2 QfrhW&t-ttrFW&, ^Sr*«>5<Z>«3SttLfc4m 

20 wmxrsmv<iim\z.±'ixtm£tiz>iztb, z.<dx? 

<fc 9 Si! 1 fe£IE L < «7cT?S 5c 
[0 18 0] £7t s 03O<7>Mlfefef^5cllISS2 4 3OO 
&EI3 9£>«fc5t=fltl&U io, 03 4co*Q®EIS&§r0 

4 oic^TJ; pldtlSS^^i ?|;U1)^\ 

[0181] 03 9 iCffk LfzMm&m$<m& 2 4 300 
(1 ^Ifeir^2fec0±f44b i tCD^^r^lcLT^ 
**fcTMStjfe*ffeH-5 «t 9 Ufct <DXhZ> 0 

[0 18 2] 04O<7^SIeISE§3 3 1 00^*3^ 

30 3 5 1 0 0 — 3 5 1 2 0&mW%k 3 5 1 3 0 — 3 

5 150ltt^^ 3 5 1 6 0 — 3 5 1 80fiSP^ 

[0 18 3] 04OlCSoV^ Sfgl3 5 lO0l» 
ficDR/&#£ 2fgLfc^m*ffi73-r5 0 tl/^^351 

3 0J4, »Rft*tiS "0" 0#^-|Cf4 "0" Sr, "1" 
<75^-(rf4^mtl3 5 10 0^m73fit^m73-r?), ABgt 
|§35 1 6 Ofi. f^fe©R)^i:t^*3 5 13 0 

40 OV^Ttt. *^i§2 3 5 1 0a«*6B)&7?Gfifi3^4fflF& 

[0 1 8 4] 03 9, 4 OtDtS^cfl M%fefMlHlSS2 
4300lr||U IH3 2roflteKf=a*LJ*IS8»t-lrU^^ 

-5c ^fcs ^coipfC-r-SiTs ^lfett, TGLtfyh<r> 

[0 18 5] £/c, 0 3O»JE^^a®H]8S2 3 2OO^: 
0 4 l \Z7tfri. o \zffi&**> <t p LT i v > 0 
50 [0186)041 mm®*. W-&7—?-<o*¥frb&M 
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\ttZ>i\ 1213 0<^tH^M^Ltt^5o, -IrW* 

[0 18 7] S^IC, J^±C7>g-^i^li<7>tl|^C}o^ 
T> /:tK.I^3yhD-75 6 OCli-SCRT 1 5 
0 -^S^3»< t? 5 r t as-r-t 5di 

[0188] El 1 friflc^Lfci 5 fc, J^Lhco#HSS^ 
SgTIi, CPU^^ 3101:3 2bitx 3 3MHzC0^/l^-7° 
■yh.hU ^^-y/^3 5 0£3 2bitX6 6MkCD*;U 
—7°y V t UV^5. LfcAiot, t U CPU 1 0 OrfSC 
PU^* 3 1 OCD^A— 7" htOPS#ST*^* LI 2 0 OCO 
T^-feX^T-ofct LTt, ^*y/<X3 2 
7°yY<r>*9rVfi\ 3 2 O^HE^^^fflf £ 

7 OriM^-U 2 0 0T:?1?;*£m?&V^LT, t&gX' 
V^oTz*5(6 6-3 3)MHzX 3 2bit= 1 0 5 6Mbit/ 
secfi, $fnyf.D-7 5 6 OSD^y Ty--t?7.f'ffl 
^•SCi^T'^-So CRT1 5 01C8 0 0 Ky b 

X 6 0 0 Ky hc02 4 f> h7Aot7 7—<7>iIi{il$:y 7 U 

756 o^M^-y 2 0 o^sr^a$&tm{£fr^&^ 

tVM/- (8 00X60 0)X6 0HzX24fc* 
y h=6 9 1. 2Mbit/sec£ft5„ L.fca>oT, CPU 1 
0 0ri*CPU^;*3 1 0<7>^/U—7°2/ hfiDPfi^T^^ey 
2 0 0tT>r^-fe^S:fi : ofciLT'b. CRT1 5 Q^OM 
^Sr^Pt*< ; fTV\ U^y^7°a-fes/-y-5 7 0(75^ 
-ey 2 0 0<DT?±X<Dm&h3£fr\cm%X'%Z>* 
[0 18 9] &:fo s ^HJ^STii, CPU^*3 1 0<D 
X/U— TV h-t^y^T^ 2 0C0^./W— zfy h£_h|E 
<£>«fc 9 iCtSStUbJ*, ^^ey/<^3 2 007^— zfy h 
tCPU^<^.3 1 OCOX/U— zfy Y<D^fi\ S^ayfn 
—75 6 0^^^>fcfcl^^-f5^*y 2 OO^ib 

[0190] ja^fcte> cpu 1 0 o#£pu^^ 3 1 
OOD^/l^-TV Y^R^XM^'J 2 0 otf>T7-t?;*2r 
ff^ClirrtfeO^V^T-, ;^y^3 2 0tf>;vv— 
7V h£CPU'<;*3 1 Orot^EfflW-ht^Vh 
o—y 5 6 O^S^^fcfeiC^ir-r^^^-y 2 0 0^ 

[0 19 1] 
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[0 2 ] «g i UMiglc^scpu^ \s9 7^—?m&n> 

[Bi3] m immm\mz> v-o-* y *-*\m 
[@4] mimmm^mz?i*y;<x$\mm<mf& 
[05] mimmmiz.i% ; bcp\}T?±*s<y77<Min 
io [06] %iwMmimz>cpu^*mT?±x-g:m-w- 
[07] mimffim\z.{$z\*ii&<*mT?±xz>v~^ 
[08] miWMm^^^^mr^^mm 
[0 9 ] m i ie^figtc#£f»ih¥ij^ii]iE§c7>t»5e^^r 
[no] ii mmmm^mMa \^m»±mm& 
20 [01 ii mimmmmzwzz&m&itn , mm 
[0 1 2 ] m i »i^S(^5^m -§-^^niss<^»55c 
[in] ^i mmm\m^& ±wmm<vm$.&^ 
[@i4]ii mmimm^^m^ms^omm:^ 

i~/vyy-mxhZ>o 
[0 1 5 ] W, 1 »^fffilC#.5tfM^ 777 <7>t^^ 

-tzfvytmxfoz,, 

[017] mimmm^mtmzfM-f'^^^y^ 

[018] ^l|8^Si^ ; 5CPUl'>'^7^-XI5]Sg 

[019] mzmmmimz^-y-wmm^m.* 
[020] ^2»^ii(^?>^^-y-Yv^7 J i— ^[oj 

40 [02 1] i3l»1^5r-^^I(0^ 

[@2 2] i3 mmmK&*> <^mm^om 

[0231^3 I^^Sl^^^ih^J^lHBSOtllj*^ 

■irfv yfmxfo&o 

[02 4] m2|Q^S(^£S^aibfflfflh*JSlE]SS 
(O^ML^^rf-y^ y 7 0-Cfc2. o 

[0 2 5 ] % 3 ie^igic# a^iBoaiHisgwts^^ 
so [0 2 6 ] m 3 ^smm<Dm^m^t9 ■< ? 
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i@2 9]^4 mmn\m&E&m&<wm$.&rrt7 r 

[03 0] &4mmmimzEm&Mm§<Dm$.z^ 

[03 1] %4mmn\mzmtT-*mm®<Dm 

[032] m^mmm^m^my^mm^^m.^ 

[03 3] w.4mmmmzm.7m&<mf&*7&-7 
vy?mxh% 0 

[0 3 4 ] Sg 4 |I^Sl-#^«5c«lfflE5fS<Z>f»^^ 
[03 5] ^4|©^SII^^SH]SS^>tS^^-/ 
[03 6] ^4»^®lC^it^r-^^^i!W^ 

2 <Dm$&7Ff-7x3 y c mxhz, 

[03 7] m4HS©F^C^51tl^-^«^cOS 

3 <7>tl fig^r^ry d ^ 0T*fe5 o 

[0 3 8 ] m 4 mmm^zffimLmm&n'm 2 o 
[039] ^±mmn\mzm^msm<<»'mz<D 



(18) #F|f 1 0-207821 

34 

[040] m4mmn\mz%mm<om2<mi&& 

[04 1] ^43ei^tel-#5E^*a®llBS^2(^B| 
^tSr^Ufc^D s/^0T*fc5o 
[^F-^DUiW] 

100 CPU. 150 CRT, 200 **rV, 2 
10 ±|EiE. 2 2 07W^y77, 3 10 CP 
U^X, 3 20 CP LP^MMf -$§\ 3 5 0 ^ IJ 
10 ^ s 400 ^^!)3yhp- ^ s 500CPU-Y>-^ 
Xla]g§, 5 10 I^W;*§§f«e]8g, 5 2 0, 1 

9520 j^V4>#y^—*m&. 530 

^ 540 rt^<xft§iJMf-§\ 5 50 DAC, 5 6 
0 S*;=ii/hr3— 7, 5 70 l/^!l^/Pty 
700 ^y^flJMSSk 720 CPU^^ 

rf^.^mm^ 730 f?ihm-§-> 740 P u s 

h/poplff, 7 50 §JJft«#-, 8 00 m%'<y 
77. 2 100 Sc^tbU^S'^Tx 3 100 7KU 
^•>77, 3 200 7-^y77, 4 100, 4 
20 110 *\ 4 2 00 CPU7^t^2/7 

7v 42 10 CPU^^fflT'^-fe^ftf-f-^lElSSs 4 2 
2 0 rtaV^fflT^-fe^^V-^, 4 2 30 F*3gfl/< 
^fflT-^-fe^SI+ailSS, 4 3 00 fltJh^jJasBS, 4 

400 tjosm-§»£iaBk 4410 fitjLUtoayBBg x 
4420 ss&ymiss 
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